Phase I study of safety and tolerability of sunitinib in combination with sirolimus in patients with refractory solid malignancies and determination of VEGF (VEGF-A) and soluble VEGF-R2 (sVEGFR2) in plasma.
Sirolimus, an oral mTOR inhibitor, may complement the anti-angiogenic and anti-tumor activity of sunitinib, an oral small molecule inhibitor of multiple receptor tyrosine kinases, by vertical disruption of vascular epithelial growth factor receptor (VEGFR) signaling, by reducing the compensatory production of VEGF in sunitinib-treated patients and also by directly inhibiting tumor cell proliferation. We conducted this phase 1 study to investigate the maximum tolerated dose (MTD) for this combination of sunitinib and sirolimus in humans. Sunitinib was given at 50 mg daily × 28 every 6 weeks. The first cohort received sunitinib alone for cycle 1 (50 mg daily for 2 weeks followed by 2 weeks off) and received sunitinib at standard dose 50 mg daily for 4 weeks followed by 2 weeks off in combination with sirolimus 4 mg weekly; this dose and schedule were further investigated in second cohort. The third cohort received decreased dose of sunitinib at 37.5 mg daily for 4 weeks followed by 2 weeks off in combination with sirolimus at 4 mg weekly. Sirolimus dose was escalated to 8 mg weekly in fourth cohort. Eighteen patients with ECOG PS of 0 or 1 were enrolled, median age 57 years (range 24-76), M:F ratio: 11:7. Median number of prior treatments is 2 (range 0-5); six patients had no prior systemic therapy. Half of patients from the first two cohorts required dose reduction or early discontinuation of treatment; therefore, sunitinib dose was decreased to 37.5 mg daily in third and fourth cohort. In third and fourth cohort, one-third of patients required dose modification during cycle 1 or cycle 2. Multiple patients had significant toxicities including fatigue and hand-foot syndrome. One patient developed interstitial pneumonitis, and one patient died suddenly on day 8 due to progressive disease. There were six patients who tolerated four or more cycles. Among these six patients, two patients with renal cell carcinoma (RCC) achieved partial response; one subsequently underwent surgical resection of residual renal mass and lymph node dissection and achieved complete response afterward. One with metastatic melanoma also achieved complete response after metastatectomy. There was no apparent pharmacokinetic interaction between sunitinib and sirolimus. 4 mg weekly sirolimus did not reduce the sunitinib-induced circulating VEGF production but stimulated more VEGF production through some unknown compensatory mechanism. Toxicity precluded dose escalation of weekly sirolimus in combination with a standard sunitinib dose/schedule. These results suggest caution when combining targeted agents lacking specificity for tumor signaling or vasculature.